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Stop 


Item 10: 
0350-748-141TRN 


Revision 
10: 
D 


Item Name: 
Crosstube Turning Detail 


Work Order ID 50623 v 
11111111111111111111111111111111111 
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11:39:41 AM 
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Accept 
111111111111111111111111111111111111111111111111111111111111 
Setup 
Start 
1111111111111111111111111 


1111111111111111111111111 


Start 
Date: 
7/24/09 


Required 
Date: 8/14/09 


Start 
Qty: 
1.00 


Req'd 
Qty: 
1.00 


111111111111111 


1111I1111111111 


Cust Item 10: 


Customer: 


Date: 


____ 
Date: 
_ 


Run 
Start 


Stop 


1111111111111111111111111 


1111111111111111111111111 
, 
- -- ------~------ ._----- 
--~_._ ..-------------------------- 
----------------_ 
.._---~------- 
- - 
Reject 
Reject 
Insp. 
Qty 
Number 
Stamp 
Accept 
Qty 
Draw 
Draw 
Plan 
Number 
Rev. 
Code 
Set Up/ 
Run Hours 
----------~~---------------- 
----------,.,---_._-------------_._----- 


Operation 
Description 


Revision Nbr 


-- 
Sequence 
10/ 
Work Center 
10 


! Draw Nbr 
I 
... - 
- 
- 
,0350-748-141 
Rev D 
,__ 
L 
. 
..J 
~ 
__ 
~ 
~_. 
__ 
• 
--~--.-- 
-- 
--- 


0.00 
100 


1111111111111111111111111 
Mori Seiki 


MORI SEIKI CNC LATHE LARGE 


Memo 
0.00 


Mori Seiki CNC Lathe Large 
I-Fill tube with sand & install plugs on both ends as per Folio FA648LJ2-Turil 
first side as per Folio FA648D3- 
File transition 
lines smooth, 


liD 


1111111111111111111111111 
QC 


Quality Control 


QC 1- Inspect dimensions 
to dimension 
sheet 


Memo 


0.00 


0.00 


120 
0.00 


111111111111111111111 
1111 
Mori Seiki 


Mori Seiki CNC Lathe Large 


MORI SEIKI CNC LATHE LARGE 


Memo 
0.00 


I-Turn second side as per Folio FA648[]2- 
File transition 
lines smooth.D3- 
Scribe Part & Batch as per Owg 0350-748-141 


r 


Dart Aerospace 
Ltd 
.-\-.~. 
, , 


W/O: 
WORK ORDER CHANGES 
, 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
~~ 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


- ~ 
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1111111111111111111111111 


Stop 
II11I11111111111111111111 


Cust Item 10: 
Customer: 


Accept 


111111111111111 


111111111111111 


D350-748-14ITRN 
Revision ID: 
D 
Item 10: 


Item Name: 
Crosstube Turning Detail 


Start Date: 
7/24/09 
Start Qty: 
1.00 


Required Date: 8/14/09 
Req'd Qty: 1.00 
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Work Order ID 50623 
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111111111111111111111111111111111111111111 
111111111111111111 
Setup 
Start 


QC: 
_ 


Reference: 


Approvals: 
Process Plan: 
. 
Date: 
Tooling: 


Date: __ 
SPC(Y/N): 


_. _ 
__._ 
Date: 
____. 
_ 


Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Sequence ID/ 
Work Center 10 


130 


1111111111111111111111111 
QC 


Quality Control 


Operation 
Description 


QCl-lnspect 
dimensions 
to dimension 
sheet 


Memo 


Set Up/ 
Run Hours 


0.00 


0.00 


Draw 
Draw 
Plan 
Accept 
Reject 
Reject 
Insp. 
Number 
Rev. 
Code 
Qty 
Qty 
Number 
Stamp 


140 


1111111111111111111111111 
QC 


Quality Control 


QCS- Inspect parts - second check 


Memo 


0.00 


0.00 


150 


1111111111111111111111111 
Large Fab 


Large Fab 


Large Fab 


Memo 


Grind machining 
marks 


0.00 


0.00 
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W/O: 
WORK ORDER CHANGES 
". 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mar 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 
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QA\NCRWO 
RevE 
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Work Order ID 50623 


July 17,2009 
//:39:4/ AM 


Item 10: 
D350-748-14lTRN 


Revision 10: 
0 


Item Name: 
Crosstube Turning Detail 


Start Date: 
7/24/09 


Required 
Date: 8/14/09 


Reference: 


Start 
Qty: 
1.00 


Req'd Qty: 
1.00 


111111111111111 


111111111111111 


Accept 


11111111111111111111111111111111111 


111111111111111111111111111111111111111111111111111111111111 


Cust Item 10: 


Customer: 


Setup 
Start 


Stop 
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_.~..... _ ..--- 
_ .." 
-------- . 


1111111111111111111111111 


II11I11111111111111111111 


QC: 
.. 
.~ 
Date:~~~ 


Approvals: 
Process Plan: 
__ 
._ 
Date: 
Tooling: 


SPC (YIN): 


Date: 


Date: 


Run 
Start 


Stop 


1111111111111111111111111 


1111111111111111111111111 


Memo 
0.00 


Issue P/O: /OOZ..-? ~ 
oHeat Treat to min 180 KSI As per Dwg 0350- 
748-141 O(MIL-T-6736 
~ 
AMS 2759-1C)rJSand 
Blast tube after Heat 
TreatOPossibe 
Supplier: Vac AeroOEnsure 
Certificate 
of Conformity 
is attached 


Sequence 
101 
Work Center 
ID 


160 


1111111111111111111111111 
Outsourcel 


Outsource 
process - Heat Treat 


Operation 
Description 


Outsource 
process - Heat Treat 


Set Upl 
Run Hours 


0.00 


Draw 
Draw 
Plan 
Accept 
Reject 
Reject 
Insp. 
Number 
Rev. 
Code 
Qty 
Qty 
Number 
Stamp 


170 


1111111111111111111111111 
Packaging 


Packaging 


Receive & Inspect for Damage & Mat'l Certs 
0.00 


Memo 
0.00 


Ensure certi ficate of conformaty 
is attached 


180 


1111111111111111111111111 
QC 


Quality Control 


QC6- Inspect dimensions 
to drawing 


Memo 


0.00 


0.00 
-~ 
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Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
- 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


. 
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Cust Item ID: 
Customer: 


111111111111111 


111111111111111 


Item Name: 
Crosstube 
Turning 
Detail 


Start Date: 
7/24/09 
Start Qty: 
1.00 


Required Date: 8/14/09 
Req'd Qty: 1.00 
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Item In: 
D350-748-141TRN 
Accept 
111111111111111111111111111111111111111111111111111111111111 
Setup 
Start 
1111111111111111111111111 
RevisionlD: 
D 


Stop 
1111111111111111111111111 


Reference: 


Sequence ID/ 
Operation 
Work Center ID 
Description 


190 


Approvals: 
Process Plan: __ ._ ~_____ 
Date: __ 


QC: 
Date: __ 


Run 
Start 
1111111111111111111111111 
Tooling: 
Date: 


SPC (YIN): 
Date: 
Stop 


1111111111111111111111111 
----- 
-~--- 


Set Upl 
Draw 
Draw 
Plan 
Accept 
Reject 
Reject 
Insp. 
Run Hours 
Number 
Rev. 
Code 
Qty 
Qty 
Number 
Stamp 


0.00 


1111111111111111111111111 
Packaging 
Packaging 


Packaging 
Memo 
~ 
IdentitY an,d stock in kanban rackD Location: 
,k \~ 


200 


1111111111111111111111111 
QC 


Quality Control 


QC21- Final Inspection - Work Order Release 


Memo 


0.00 


0.00 
- 
-- 
01/11j~J-j.9!} 


~ 
Oq-\\-d) 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mqr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:lfFORMSIQuality 
Assurancelapproved 
QA\NCRWO 
RevE 


~ 
_.~---,-- 
--_._---------------------------------------_._-_. 
__ .-------- 
Component Item 10/ 
Replacement 
Mfg/ 
Bin 
Primary 
Last 
Route 
Unit of 
Qtyon 
Remaining 
Qty 
Date 
Status 
Item Name 
Item ID 
Purch 
Item 
Location 
Location 
Seq lD 
Measure 
Hand 
Qty To Pick 
Issued 
Issued 


Page I 


-_ 
.. __ ._.~ 


Required Date: 8/14/09 


Required Qty: 
J .00 


I 


Start Date: 7/24/09 


Start Qty: 1.00 


111111\111 


Each 
42.0000 
1.0000 


Lor Code 


42 


42 


110 


LG 


32912 


Main Warehouse 


Warehouse 


11111111111111111111111111111111111 


111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 


, 
' 


Crosstube 
Material 


Parent Item: 
D350-748-141TRNRevD 


D6017-115RevA 
Manufactured 
No 


111111111111111111111111111111111111111111111111\1111111111\111111111111111 


Parent Item Name: 
Crosstube Turning Detail 


Comments: 


Work Order 10: 
50623 


~_. 
~ 
_ 
•• 
_. 
•• 
" 
._." 
_. 
• 
••• 
• 
__ 
.~ 
__ 
._. 
__ 
• 
._. 
__ 
• 
__ 
T __ 
~.' 
__ 
' 
' __ 
' 
". 
" 
•• 
.__ 
.~~~ 
• 
• 
~ 
- 
- 
.' ~ Pieklist Print 


July 17, 2009 
1l:39:40 AM 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mar 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


, 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 
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DART AEROSPACE LTD 


AS350/355 
Hi 


: D350-748-141 
Rev: D 


Work Order: 


Part Number: 
D350-748-141 


Pa e 1 of 1 


FIRST ARTICLE INSPECTION CHECKLIST 
o First Article 
D Prototype 


Inspection 
Sheet 
Actual 
Method 
of 
Tolerance 
Accept 
Reject 
Comments 
Drawing 
Dimension 
Dimension 
Inspection 


2.240 
+0.005/-0.000 
2.:J1.{ 
, 
/ 


2.180 
+0.005/-0.000 
j .~1xLf 
/ 


2.180 
+0.005/-0.000 
~.If':l 
) 


2.237 
+0.005/-0.000 
1.:JQO 
J 


2.272 
+0.005/-0.000 
~{)9-S 
J 


2.306 
+0.005/-0.000 
~ .JBl\ 
) 
« 
2.339 
+0.005/-0.000 
~ ..~~q 
w 
I 
c 
2.339 
+0.005/-0.000 
Q .~, q 
/ 
en 


0.062 
+/-0.010 
t'J .O[,J 
/ 


4.26 
+/-0.030 
L.t .~rrr 
I 


RO.063 
+/-0.010 
nO .0'-' 
J 
I 


RO.50 
+/-0.030 
R~ .'5'00 


J 


2.240 
+0.005/-0.000 
:J..:)4 I 
/ 
2.180 
+0.005/-0.000 
2.1~1 
./ 


2.180 
+0.005/-0.000 
-~.I~'1, 
I 
2.237 
+0.005/-0.000 
{j.9A(.f\ 
/ 
2.272 
+0.005/-0.000 
:;.. d.'is 
) 


2.306 
+0.005/-0.000 
'J.R ~ q 
/ 
a:l 
2A~CJ 
w 
2.339 
+0.005/-0.000 
J 
c 
2.339 
+0.005/-0.000 
2. '_~ 3q 
./ 
en 
~ 
0.062 
+/-0.010 
e> .O~ 
/ 


4.26 
+/-0.030 
L/ .tl9/ 
) 


RO.063 
. +/-0.010 
1<f'J .nn 
J 


RO:50 
+/-0.030 
at) SOl) 
/ 


110.27 
+/-0.060 
1/O.2Q() 
/ 


Measured 
by: 
Audited 
by: 
Prototype 
Approval: 
N/A 


Date: 
~ C) q 
Date: 
. Date: 
N/A 


Rev 
Date 
Revised 
b 
A 
06.11.09 
P/O D350-748-101 
KJ/JLM 
B 
07.10.24 
KJ/EC/DD 


H:\FORMS\Quality 
Assurance\approved 
QA\FAIB 
Rev A 


'DART 


DESIGN t:('J 


CHECKED--Jil-. 


DATE 


06.10.31 


A 


B 


C 
o 


06.03.31 


06.06.30 


06.08.14 


06.10.31 


DART AEROSPACE LTD 
HAWKESBURY. O~ARIO. 
CANADA 


REV. D 


0350-748-141 
SHEEr 
1 OF :5 


nn.E 
SCAlE 


CROSSTUBE (AS 350/355 
HI FWD) 
.~ 


NEW ISSUE 


ADD 06017-115 
& PRIME AND PAINT 


ADD CAD PLATING 


MAG. PARTICLE AND CAD PLATE AS MFD. 


..... [; 


_ .. _..-_....'- 
:;CALE 


W .\;~.!.,. 


2) 
MACHINE p~~~~~I~~~gb~TA~~~~~~: 
3 
BLEND OUT ALL EDGES FROM MACHINING 
~~ 
LONGITUDINAL Y, TRANSITIONS 
SHOULD BE SMOOTH. 
NOTE: ALL HOLES ARE DRILLED AFTEq~ 
~ 
BENDING. 
3) 
SCRIBE DART PART NUMBER AND BATCH NUMBER IN THIS AREA WITH VIBRATING 
STYLU~IO?'{ 
4) 
BEND PROGRESSIVELY 
WITH A MINIMUM OF 7 PASSES. 
MAXIMUM TUBE FLATTENING 
D13~~N 
10 
BENDING IS 6% BASED ON O.D. 
Rl=-lU'- 
5) 
HEAT TREAT TO MIN. 180 KSI PER MIL-T-6736 OR AMS 2759-1C AFTER TURNING 
ENG~~ 
CO?'l 
6) 
FINISH: 
MAGNETIC 
PARTICLE INSPECT PER DART aSI 0384.2 
-o"NCO"N1R01;L 
•l-re::NT 
CADMIUM PLATE PER AMS-QQ-P-416B, 
CLASS 1, TYPE II 
JECT10 Al";. :> 
PRIME INSIDE AND OUTSIDE PER DART QSI 0054.2 
sUB WlTHOU1'J'olq 
leE 
PAINT OUTSIDE PER DART QSI 005 4.2 
~. 
.' 
7) 
EXTREME CARE MUST BE TAKEN TO PROTECT THE OUTSIDE SURFACE OF THE TUBE. 
TH,9~ 
_-. 
OUTSIDE SURFACE 
MUST BE SMOOTH AND FREE FROM SURFACE DEFECTS SUCH AS "NO. 
"....-..,,;,:,;; 
SCRATCHES, 
NICKS, OR DENTS. 
DEFECTS UP TO 0.005" MAY BE BLENDED OUT 
LONGITUDINALLY. 
CIRCUMFERENTIAL 
GRIND MARKS ARE UNACCEPTABLE. 
WHEN DRILLINCr; 
HOLES EXTREME CARE MUST BE TAKEN AND CAREFUL DEBURRING 
PERFORMED TO 
ENSURE A CLEAN HOLE WITH NO CRACKING/CHIPPING/GROOVES. 
8) 
INSTALL D2856-400-710 
ABRASION 
STRIP WITH A GAP ON BOTTOM SIDE OF CROSSTUBE, 
CENTERED 
OPPOSITE 
D3S02-1 SUPPORT, PER QSI 035. 
9) 
TORQUE MS21920-20 
CLAMPS 60 TO 80 IN-LB 
10) TOLERANCES 
ARE PER DART aSI 018 UNLESS OTHERWISE 
NOTED. 
11) ALL DIMENSIONS 
ARE IN INCHES 
12) PART IS SYMMETRIC ABOUT CENTERLINE 
EXCEPT FOR 00.297 
HOLE. 


QTY 
PIN 
DESCRIPTION 


X 
0350-748-141 
CROSSTUBE 
ASSEMBLY 
(AS 350/355 HI FWD) 


1 
06017-115 
CROSSTUBE 
(OR 06015-125) 


2 
03502-1 
SUPPORT 
2 
02856-400-710 
ABRASION STRIP 


1 
AELS-1032-225 
INSERT 


I 
1 
AN960J010 
WASHER 


2 
MS21920-20 
CLAMP (PER OART SPEC. M-MS21920-20l 


1 
MS27039-1-10 
SCREW 
/ 
UND~~~I1IE 


0350-748-141 
CROSSTUBE: 
r nQ..o'2. /;,5 
I 


1) 
MATERIAL: 
MANUFACTURED 
FROM D6017-115 OR D6015-125 
felt ~ 
lfoCf..co1 
= 


Copyright 
@ 2006 
by DART AEROSPACE LTD 
. 
THIS DOCUME~ 
IS PRIVATE AND CONFlDENTlAL AND IS SUPPUED ON THE EXPRESS CONDmON THAT IT IS NOT TO BE USED FOR f>H( 
PURPOSE OR COPIED. 
,. 
OR COMMUNICATED TO f>H( 
OTHER PERSON WITHOUT WRITlEN PERMISSION FROM DART AEROSPACE LTD. 
,; , 


-~ 
., ::~ 
~ 
,';J~ 
~:' 


0350-748-141 
BEND/ASSEMBLY 
DETAIL 


03502-1 
SUPPORT 
(1) & 
MS21920-20 
CLAMP 
(1) 
9 
(2 
PLACES) 


02856-400-710 
ABRASION STRIP 
(2 
PLACES) 
~ 
rC 
~ 


T-_~ 
r t: 
~ 
b 
J 4.00 I 
L" 
'0 ~ ~ ""'\\~ 
13.06 
~(REF)l-- 
C 
"" 
U 
1'. U 
~ 
~ 
TO ABRASION STRIP 
\.. '\ 
0 p ~ S ~ 
~ 
~_'~~~'l-~ 


9l0.297 
THIS 
SIDE ONLY, THRU ONE WALL ONLY 
~ 
~ 
0 0 % ~.0 


I 
INSTALL AFTER FlNISH: 
'b 
r;i. \-" 
':C 
J 
I 
AELS 
03 
0 ~ \-"t-. 7 
. 


I 


-1 
2-225 
INSERT (1) 
'Z- 7;0~'~ 
~ 
AN960J010 
WASHER (1) 
~ 
~ 
~ 
MS27039-1-10 
SCREW (1) 
U (!:l 
'1--~ 
I 
? 


I 
<t 


:\ 


40.90 
(REF) 


41.34:1:0.12 


~ 


22.4 
(REF) 
(569mm) 
R16.0 
TO START OF BEND 


:1:1.0 
24.81 


~ 


9l0.244 
THRU 


23.25 
(REF) 


24.87 
:1:0.12 


REV. 0 
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SCAlE 


l:ll 


.~ 
ur,!~ 


,. . 


DRA.'MNC 
NO. 
0350-748-141 


lITl£ 


SECTION C-C 
SCALE 1:2 


80' ---li$ 


o.o.TE 


06.10.31 


THIS 
OOCOIllENT 
IS 
PRIVATE 
NfD 
COHnDDmAL 
NCO 
IS SUPPUED 
ON 
TlfE 
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